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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a dielectric layer etching method 
at a high etching selectivity, low etching rate microloading and high 
etching rate. 

SOLUTION: A process gas comprises a fluorocarbon gas for etching a 
dielectric layer 20 to form a passivation deposit 46 on a substrate 25, C- 
O gas for accelerating formation of the deposit 46 and N-contained gas 
for etching the deposit 46 formed on the substrate 25. The vol. flow ratio 
of the fluorocarbon, carbon-oxygen and nitrogen-containing gases is 
selected so that the dielectric to resist etching selectivity ratio is at least 
10:1, etching rate microloading is less than 10% and dielectric etching rate 
is at least about 100nm/min. 
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[0 0 2 2] *»!fc:cy^>iriB*fcm-*-fetofc:tt N 7 



;i/;*-D : : «*£*#*© 

fl5*8K*JfctiU fl!lM4 8 fcfrb^^V^ftfeg® 
fl£t*4 5©{£gi5^©^5/'>'<-^3>li^4 6©JfcJ5fc 

^wwutaq* £ *u fc fuzmmitt v h ©^ ? 

9 L >^SiR*Jttt'>«:< fc&iftl 0 : l#»6fu H«f 
tSia»2 0£'J>&< i:t> 1 0 Onm/^ At>-«W 
C(i2 0 0~5 0 0 nm/frb^oHS^y^><y%MT: 

wpz-szo 5&mms§2 o©Ttrfei:^«^'; 

JH^it^y ^--Hb^x &fb^* 
>, ^b^Un>Ji&t:©TS2 6£<i;tsi:g N 7;u 
;*o : ftJK-^R^ : ***£#*©# 

±ji & if fc*rr ^aawt* Jt*n* * set 
* *©{***»&«:, ^«{*©# y ^ y n 

^»WJt4*jl>*£ < i:*^2 0 : 1, «t ?) » i b < J±'i> 
&<kfe3 0 : 1 l^fes J;ot31^-ri.. Hfc, 
o*— *>if^ : : &*$*:*f;*©{$H 

«E«Jt*««iUT, *3if^>^«li3B«4 5©«a4 

8©¥SB©S«2 5±©K«® 2 0©«BtM-r5^ 
«^*<t*»8 5° ic:«:%J:.-9C:UT«>J:v^. fcfci 

f*-f>'^ 4Slfcx-yf^iiI^^3 < t547A 
^-D*-#>^ : tftaR-KKstf^ : a*^#Jtf^©«: 
«MMiti±^J7 : 8 : 4-H$3 : 4 : 4-. iDJfftU 
&m6 : 7 : 4~i^4 : 5 : 4©^fflf&£. if * LVi 

fcfc*.tMHBJBtt©7'*'** htt«:i:aia?Btt©» 
tttlSbfc«3K*(fV\ *»AB©IB'HftaW»"r*CfcS: 

[0 0 2 3] Jf*U<{i, ^Sttjtf^ftm-fe^if^C 
ln*T, SffcCJi-y5 : -><7$nfe«BBtt4 5©ffi!lS4 
8C;Vyi/'<-i'3>*«!ii4 6 

2t- >{b lt m -fex^/x©^ ftoa-r-f * ><b 

•3 T 7*D -fe ^ tf* ©«?fll&(S-i-x.^;w^— ^IftSJiS ^Hj 
ebfc^fS&^i:7*u-fe^^x©HT-®c:5 <> 

i"J7*h>ft^* % *©^T-fc7;io>#$?ibv>. + 

^•'S:fi©^a'|47J7x* s 7"D-fe^^7xt:iDX.e>nTs 
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©£{£3tU 7*o-b^3tf^O)B«*li5ftS. bi»b&# 

h£;*/w*-f£ deleft 5, u^^Mc/hffl (7 
r-trvh) £Jfcf£U l-©TCi&SS§«Jf 2 0£ 

f£«mMl±fctffj3 : 1 —3^)1 : 2X'&2> Z b 
V> = 

[0 0 24] ft:c*^>^«U|reS' ';=!>»* 2 5± 

CD^fb s s U 3 >Jf * v =f- > ^"T 5 © £ it b fc— D ©$? 
SbV^P-trXtf^©^!;}:, CHFj, C<F,, C 

7ft>M5 0Oft«^LT, (i) CHFjCDffil 
&gt&fcfc!S) 10Hfl60sccm, «fc & S£ b < fci:**j 2 
0~^50sccm, (i i) C,F,©^fcifcftj±if$J 
0. 5~K40sccm > i 9 MS b < tt#J 2 ~#J 2 0 
seem, (i i i) CO©#3Sfc8itSB:iii<j 1 0~9 0 
seem, J;!)l^U<li|t|20~^60sccm > 
(iv) N!©^;fciStSfciif$j5~#j8 0 s c cm, <fc 
Dl^L<ttniO~D4 0sccm, (v) 77l/=r> 
©$fjg&8Sl:fci:fcJ 5 0 ~if$j 3 0 0 s c c m, «tt)lil 
< itffil 0 0~iK)2 5 0 s ccm-C$5, Hf&©ifci:fcfc 

rn^x^+wts o©#*t:*Scirr3©T-, #3snm 

[0 0 2 5] *ftB8®x.y^>ir7t)±x\±, 

z> z ttt < ^mamr-mmm 2 0 cx * 

x-v*>9mBLii. flb©*tt**«*.*a£«-*-*Ji (T« 
CttfiWKJtJi, 4£«SMJf, fr-ffls** US' 

±fflot{±vi;^ has?) (D^vj-yvms. 

JEfcM;fl»&©l*SStt©¥«*fit6x Sii2 0©x 
y^->yiCfflV^6ii5 7ySR**«CD«ftftWlI-i-5. ill 

ffi&^yi"*— ^>3>ita^4 6£«fc-oT^«#x\©x 

7*-f>?\ itS^f ^^SMJR^V^^IIIbfc^a!)** 1 
s£i£tt'J>fc<£*ifS)2 0 : 1, mW.tt.tT i S ix©;c 



'J>fc< t *>5fs*J 1 0 Onm/#, «t D-«WCtt'J>ft < 
fcif£j3 0 0 nm/^-©iS^«y^>^^K*sff fenoo, 
x7f^IS?-fi'oo-f-r >^{±^jl 0%*?j5tc 

[0 0 2 6] 

ttT©SOfi«tt» **{ttfi«± 2 5 ±©g§» 

120 t^v^y?*mir&&w<Di&mm&7jii,tzt>(D 

[0 0 2 7] «ffl*tifcat«2 5lttg2 0 0mm (8 

if, 0, 0 5 5*o>©T i S„ J**«l. 5?^D 
>©BPSGJ8T*fc«;*;JxTV'»S. l$2 5(t MxP 
+ OXIDE ETCH5=-+>^5 0CDAV-K6 0 
©±CE©£ft> ?-*W?5 0©Efttf, ^80mTo 

n-fextfxfc, 7"n-b^^-^ 0 fcUC^EAbfc,, 

•^©©t>, ^^XT^^XYVf- >5 5t-J64$t, 
»«2 5±©Si«J12 0*^v3->-y-tZ^y^>?tf 
^S^fiKbfe. :©77X?li, RFlffS^l 10 0 
h©m*i/'<;i'©7"D-ir^msilc^Jia-r-5 3i:{c < J: 

[0 0 2 8] tt&2 5fcfc, :*y^>$TH£**}WS3* 
S©C-MKfc««K:il»fcU JLo, Sfb<ai>v^>^$ 

titzmmBR 4 5 ©ms©^ y >^.—> 3 ymsm 4 6 

©^VMf #»#Bbfc^*ISfc:©M£, ^fflXfcfcinf&sn 
fc. ftfflfl95&:«*ett» £E*tftl4oTorrC«o 
T, S«2 5©«iBC^y ^A^iStbT, Xt25£l 
5-Cic^bfco ft>nis 1 5-CCiDfSVbTSK:^ 

2 5±©$6^S«2 0^M:K:sy^>^«JKr©iC+ 

[0 0 2 9] x-vfV^nt^x^OSEMf^f 
VNT«T©Cli:S:ffl!l^bfe. (i) SMIftaiy^^a 
(ii)Bi«:x-yf>^i:TiS P -HUi/'Ja 

31^*it, ( i i i ) ^ y ? X/^JS-'tt, ( i v) 
m^4 8(DynyT-<^Mms (v) Xxf f 

•yfyy?nfc*iM4 5©gg$^sy^-r?,ci:{c:«t 

5 L >^SSi:TiSi I , ^ l Ji";r3>fe2.V^(i7^^ 

>^i$Jg!9— ttttd>fe < k« 1 5©S*5«J^*® 
V\ T^tioTfftBbfe : 
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[0 0 3 0] %^^^>yitS^^^nu-^^ >^ 

<fc«H»tt©x.y^>irjSflE) x 1 0 0c 
[0 0 3 1] TOSOfifiWCtt, %^y^>^£Kv^ 

[0 0 3 2] (*««1~6) *^©x^>^7d 
[0 0 3 3] 
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SSKfctf 'J v-dt^^^-f 5 d i: £ £ o fc„ 
jl#^£^bfc#, %v-f ^dd — ^ 5 0% 

S2 
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•e x. v * > y s ti & *a 4 5 © d 7 7 4 M±m 8 

7° -C. %7^DD-T^ >^i±if^3ffeofe. HS£ 

Slit##;tf7>ft{I*3:7 , a^7x#*©{^MSi£l;i5 : 
6 : 4f$ofc. rD-fe^^fc^SI*^©^ 
*mSJtli3 : 8T-3?>o/t. £ £ C C H F,£: C,F,® 
«:*«5t*ittti^4 : lT-feofe. 

[0038] ztit><Dmmmi)>t>, *«wc*»**at 

&3 5 Onm/fl-^a^HS^y^V^SIjKs 
n>lc*tbTift2 0:1, 7* Wi?* MC*fbT 1 
0 : 1 fcV^ffiftfcxy^>^3I^i£ftfc&£Tc:£: 
#fc>*>5„ R^Jf 2 0ftT-xy^>^ftJg;*;}T,fcg|®fl5 
)K4 5©7D77^Mi8 5 0 ft®*, HSfttCia^T- 
fctK %7Yi'DD-f-f >^ r ttt)-r4 i 3%T-feofc. 
[0 0 3 9] bV^egtg|bTA»5feDi¥«B 
CBfcfiSbTtfc*^ d©K*©^ffit)qJtgT-S5o fci: 

fb^Jfc ir©S'J©##4ft x y > ^t" 5 © £ *» JB v ^ 5 c i; 
#T*SS. Lfc^ot, ^©#^#©^£±83© 

[0 0 4 0] 

[#giiB©3!j*] W±i¥SB£S£iEb;fc«k-5t^ *^^lc«t 

# > V ft £ 1"^ y > ^ 73 ft 5 o 

[01] Ell (a) tt»SftKH-r«mUcD4R«IKSr 



hi (b) {issaat:^^ 5=->^ftSEbfefe 

T^S01 (a) ©Sffi©«lBS«K»fffl0-C$> 01 
(c) tt»S±-Ci*«tt-f >*-±j;?.7 b7-f >ft&& 

-§rzmmm<Dmv&wm\mmi:&t), 01 (d) at, b 

vyft^ftfe^WT-i^^ftTV^E 1 (c) <DW&<D 

*>MKKiSI9-C&£. 

[02] 0 2li*^©x.yf>^7Dt7,SIIt5 
© C SfjS>5: 7" D -fe ^ f- *r > > * ©JKKr® ©mi»&0 T- <& 2> . 

[03] 0 3ttCHF 3 fcN,#;*©S£S©ii;&Qfc:i;t)& 

-5 mix y 5=- > ^ae^-fb ft v 7 -c s . 

[04] 0 4l±CHFjtN 2 ^7s©«ta©tfint:i: i fe^ 
•5 SffiT- ©3§«fcx >f > ^iS-tt ft 7 5 7 T* 

[05] BI5H:CHF,4:N,^i3D«E*©itiDK:tt>3& 

[06] H6ttCHF,i:N|3tf^©«UI©itiPK:i;*i* 

[07] H7ttCHF,fcN,3tf^©a»6D*fiPt:fc*a 

[08] B8ttCHF 3 fcN 2 ;tf;*©^CD«Jn»cfc*& 

2 0 2 5-atflu 4 5-*JB«5«s 4 8-HH 

6 0,6 5— «ffi 0 
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